testing condition, the drying process of cohesive soil can be divided into two stages separated by 58 the air entry point (Peron 2009a) . Above the point, the soil is fully saturated and the evaporation 59 rate remains constant. Below the point, the degree of saturation is smaller than 100% and the 60 evaporation rate decreases due to the significant increase of suction. Laboratory monitoring on 61 clayey soil showed that 90% of the cracks took place during the constant evaporation rate period 62 before the air entry point (Tang 2011a). 63 Modeling of soil cracking while drying is still challenging due to the complex influencing The drying process of a thin bentonite layer in a petri dish was monitored through a custom-built 105 monitoring system under controlled temperature and humidity conditions. The measured 106 properties of bentonite were used subsequently in the numerical model for the further analysis. 2.45~2.55 at 20ºC, and the mean particle size is 7.0 µm measured by the particle size analyzer. The monitoring result is shown in Figure 2 . By applying the hydrophobic coating, the 
where ߝ ௪ is the volumetric strain at a water content of ‫;ݓ‬ ܸ is the volume of the clay aggregate; 172 ܴ ௪ is the particle radius at the water content of ‫;ݓ‬ ܴ is the initial particle radius; ߙ ௪ is the 173 scaling coefficient at the water content of ‫,ݓ‬ and ܴ ௪ = ߙ ௪ ܴ .
174
The contact model between two particles is given in Figure 6 . The Kelvin-Voigt model is were prepared and sealed for 48 hours for moisture homogenization, and then tested accordingly.
189
A scaled DEM sample was built to calibrate the particle parameters through inverse analysis. where ‫ܭ‬ /௦ is the normal/tangential spring stiffness (N/m); ‫ݓ‬ is the gravimetric water content, 213 and w=M water /M soil ; ߪ /௦ is the normal/tangential adhesive strength (N).
214
The calibration results are shown in Figure 9 . As can be seen, the piecewise function Contacts between boundary particles and regular particles are the same as is given in Figure 6 . The strength reduction factor ߚ, which describes the discontinuity between clay and dish 265 surface, changes with soil water content and is difficult to measure directly. A sensitivity study 
